1. Calculate the ratio of e

States of Matter

B = 4hima atvd 8.
ffusion rates of oxygen 6. What is the pressure of a mixture of nitrogen
—— T (N and oxygen (Q,) if the partial pressure of

(0,) to bydrogen (H)- rates T 2
A — N, is 594 mm Hg and the partial pressure of

Vil .
2. Methane (CH,) effuses at a rate o 2.45 mol/s.

What will be the effusion rate of argon (AD)B

ander the same conditions? 2,45-W.OZ$# V739 7. A sample of air is collected at 101.1 kPa. If the

partial pressure of water vapor in the sample is

”ﬁkwfﬂ—r” l f'f'w\ofg ¥ /b‘i‘ 5.8 kPa, what is the partial pressure of the dry
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3. The effusion rate of hydrogen sulfide HSA

Ciimmiamantal PTObiEmS

air? “H :“DW&R’W + Wed~ ar

is 1.50 mol/s, Another gas under similar
[l IPa = X -+ 2.8 Lpa

conditions effuses at 8 rate of 1.25 mol/s. B

What is the molar mass of the secgr_ii g_a:s'f 8. Suppose that 5-mL containers of helium (e),
‘ﬁg_:_@]z. S X S peon (Ne), and argon (Ar) are at pressures of
| 2¢ vput/s ) ’”‘j’lﬁf . 4 4 1 atm, 2 atm, and 3 ato, respectively. The He
4. The pressure of a gas 1 a Snanofeter is ¥ L4 .
: ’ and Ne are then added to the container of Ar.
12.9 mm Hg. Express this value in each of . .
the following units. a. What is the partial pressure of He in the -
. ﬂ 4 *
o torr 12, & i H :'j],(d}jl? - 129 o container after the three gases aie mixed?
«%t’)mw” . . o .
b. What is the total pressure in the container

b, atmosphere |2 4we U 4 L%l G ) . 0.0l ahw  after the three gases are mixed?
()ww N ! &W

c. kilopascal

2.4 m H _‘.Ql:émp = 1-32.‘
W‘a “Flob wontt m

. The vapor pressure of water is 2.3 kPa a23°C.

What is the vapor pressure of water at this
temperature expressed in atmospheres?

2.3 Upa [ Lok \ _
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mkﬁ’ — 52&} 0, is 165 mm Hg? B = 59Y + 165 ’“7'ﬂw.m l'lﬂ- |

X = CIE‘:S_HPJ'L |
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States of Matter

section 13.1 (ases

in your textbook, read about the kinetic-molecular theory.
Complete each statement.

1. The kinetic molecular theory describes the behavior of gases i terms of particles 1n

eh on

2. The kinetic-molecular theory makes the following assumptions.

a. In « sample of a gas, the volume of the gas particles themselves is very

Cama M compared to the volume of the sample.

b. Because gas particles are far apart, there are no significant attractive or repulsive

ovileds between gas particles.

c. Gas particles are in constant and ramd byv) motion.

d. The collisicns between gas particles are 2 lua e ; that is, no |
Vinedsc energy is lost.

. . . ‘ 2~
3. The kinetic energy of a particle is represented by the equaticn Ke = ?l;_m v

4. ]f’W‘Pf’r&, Fave.- is a measure of the average kinetic energy of the particles in a
sample of matter.

In your textbook, read about explaining the behavior of gases.
For each statement below, write frue or false.

‘ 5. Gases are less dense than solids because there is a lot of space between the
particles of a gas.

6. The random motion of gas particles causes a gas to expand until it fills its container.

F 7. The density of a gas decreases as it is compressed.
T 8. A gas can flow into a space occupied by another gas.

9. The diffusion of a gas is caused by the random miotion of the particles of the gas.

— i 10. Lighter gas particles diffuse less rapidly than do heavier gas particles.

'[’ 11. During effusion. a gas escapes through a tiny opening into a vacuurm,
F 12. Graham’s law of effusion states that the rate of effusion for a gas is

directly Blated to the square oot of its molar mass.
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Section 3.1 continued

in your textbook, read about gas pressure,

Circle the letter of the choice that best completes the statement or answers the question.

13. Pressure is defined as force per unit

area h. mass. c. time. d. volume.

14. What is an instrument designed (o measure atmospheric pressure?

barometer h. manometer c. sphygmomanometer d. thermometer
15. The height of the liquid in & barometer is affected by all of the following EXCEPT the I
a. altitude. c. density of the liquid in the colum.
l.
b. atmospheric pressure. @Hnmeler of the column tube. |

16. The pressure of the gas in a manometer is directly related to which of the following
quantities?
a. height of the mercury column in the closed-end arm
b. height of the mercury column in the open-end arm

. a+b ‘

17. One atmosphere is equal to a pressure of
a. 76 mm Hg. 101 3 kPa. c. 147 psi. d. 706 tarr, ]

18. The partial pressure of a gas depends on all of the following EXCEPT the

a. concentration of the gas. ¢. size of the container,
@demity of the gas. d. temperature of the gas. !

19. The pressure of a sample of air in a manometer is 102.3 kPa. What is the partial pressure
of nitrogen (N,) in the sample if the combined partial pressures of the other gases is 22.4 kPa?

a. 624 kPa 9 9 kPa c. 102.3 kPa. d. 1247 kPa

ay of e MeCGraw-ill

Use the figure to answer the following questions.

20. What instrument is illustrated in the figure? E;&M
21. Who invented this instrument? [ovo coll

22. What are the two opposing forces that control the height of the
mercury in the column?

A%’vnowh&?ac Pressure a‘fm,u %
sedin the m]umn"

23, What does it mean when the level 01 meuul} I

Q{WM}WJQWMW 15 rmmmwnﬂ
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SAacuum

- Pressure exerted
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column

Atmospheric
pressure
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section 13.2 Forces of Attraction

in your textbook, read about forces of attraction.

Answer the following questions,
1. lonic. metallic, and covalent bonds are examples of what type of forces? :DQMM(L W@kf

2. Dispersion forces, dipole—~dipole forces. and hydrogen bonds are examples of what type

of forces? @Mﬁh&@v
. Describe dispersion forces.
Rion |O&€M moleculea ereate 4 ermmmm n?:m(ﬂ mm&ﬂlidzn

@c:.my( bebvoesn. My pucleus @Om m% Mf} inb/ur Lhietyan r;ﬂmd
ang

bJ

4. Dispersjon forces are greatest between what type of molecules?

L

. Describe a permanent dipole.

e _elichs machotn_odiftema belbwen afins iu g moliods ane

JMOE fmm\x}k yo M/U e?fcfmm At _iigve SW(?% plhaztrd b _afow %m

YAl St

6. Describe dipo]eudlpole forces.
g '\nu}ﬁw emd o&ﬂ/m} molewls 55 athoetid Yo neaubie
eind_ &) anetiwr! oo ccte v

7. Describe & hydrogen bond.

8. ldentify each of the diagrams below as illustraling dipole—dipole forces. dispersion
forces. or hvdrogen bonds.

P - ) tffé*'%
& BF)ereeerenenens 5 85 ' 5

m? Bispagion < _ diph - dipole
9. Rank dipole-dipole forces. dispersion forces. and hydrogen bonds in order of increasing strength.

nUS/iO{VZ)dW clijose - i pote rh‘mimgmbmd@a
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section 13.3 Liguids and Solids

in your textbeok, read about liguids and solids.

In the space at the left, write frue if the statement is true; if the statement is false,
change the italicized word or phrase to male it true.

Chemistry: Matter and Change » Chapter 13

1. The constant motion of the particles in a liquid causes the liguid to

o

10.

1.

take the shape of its.container,

. At room temperature and one atmosphere of alr pressure, the

density of a liquid is much greater than that of its vapor.

. Liquids are not easily compressed because their particles are

loosely packed.

o . nfurpafe calat
A liquid is less fluid than a gas because intramoltesutor aliractions

interfere with the ability of particles to flow past one another.

Liquids that have stronger intermolecular forces have higher
viscosities than do liquids with weaker intermolecular forces.
e

— . AL e
. The viscosity of a liquid-+#ereases with tempetature because the

increased average kinetic energy of the particles makes it easier
for the particles to flow.

. Liquids that can form hydrogen bonds generally have a Aigh

surface tension,

. A liquid that rises in a narrow glass tube shows that the adhesive

forces between the particles of the liquid and glass are greater
than the cohesive forces between the particles of the liquid,

Solids have a definite shape and volume because the motion of
their particles is limited to vibrations around fixed locations.

Mmive. o
Most solids are-fess-dense than liquids because the particles in a
solid are more closely packed than those in a liquid.

gz hond. S
Rubber is ¢ costatline-solid because its particles are not arranged
in a regular, repeating pattern.
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section 13.4 Phase Changes

In your textbook, read about phase changes.

Complete the table by writing the initial and final phases for each phase change and
making a check (+) in the corvect energy column.

-
Phase Change initial Phase final required Energ}'rreleased
1. Condensation s 'gfﬁu;ﬁ(“ l//
Deposition (,)j”&’d) &‘«Zﬂ{/ v
. Freezing U/-}%fﬁt Sotid /
Melting ,51{&& /é/chOL

. Sublimation

Gradl

Salid

N | A& W N

N

Vaporization

o4

e
v
v

For each item in Column A, write the letter of the matching item in Column B.

ﬁ 7. Temperature a

t which a liquid is converted into a

91%4:‘,7(
7

crystalline solid

U

Column A

& 8. Temperature at which the forces holding a crystalline
;47 laitice together are broken

9. Temperature at which the vapor pressure of a liquid
equals the external or atmospheric pressure

Study Guide for Content Mastery

a.
b.

C.

Column B
beiling point
freezing point

melting point
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Section 13.4 continued

P

in your textbook, read about phase diagrams.

Use the phase diagram for water to answer the following questions.

2172.75

Regio

1.00

Pressure {(atm)

Region |

1
i
1.
1
1
;
|

N

- B
100.00 = 373.99

Temperature (C°)

10. What variables are plotted on a phase diagram?

Vresaure ol T@m‘g/tmhw..

11. What phase of water is represented by each of the following regions? 1}:%
a. Region | G‘ 404

b, Region I __ valid
¢. Region III ]\NM-F d
12. What does point 2 represle}nt?
Bt m@‘,\;\#
J T

13. What is the temperature at point 37

100° G

14. Whal does line A represent? .
T&w.@xnﬁﬂm ael Pwag»mvca oA \vaﬂm“c}i/l W»mmbﬂx GCcavg .

15. What is point 4 called? What does it represent?
bl ,DMY"'T Tempua !’I/W o Pﬂﬁm;«? ar wha Co
o inDE [ijﬁw/f LeisY a4 & ll‘é{)w/:“i .
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